PATENT COOPERATION TREATY 



PCT/USOO/27198 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

Commissioner 

US Department of Commerce 
uniteo otates ratent ana i raoemark 

Office, PCT 

201 1 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
05 July 2001 (05.07.01) 




International application No. 
PCT/USOO/27198 


Applicant's or agent's file reference 

03251,00002 


International filing date (day/month/year) 

03 October 2000 (03.10.00) 


Priority date (day/month/year) 

05 October 1999 (05.10.99) 


Applicant 

PORTER, Marshall, Ray 



1. The designated Office is hereby notified of its election made: 

[ X I in the demand filed with the International Preliminary Examining Authority on: 

12 February 2001 (12.02.01) 

I I in a notice effecting later election filed with the International Bureau on: 



2. The election 



0 
□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 


Authorized officer 


34, chemtn des Colombettes 


H.Zhou 


1211 Geneva 20, Switzerland 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) 



US0027198 



1 

!1 




PATENT CXX)PEEAT30N TREATY 



From the ^^B, 

INTERNATIONA^RELIMINARY EXAMINING AUTHORITY 



To: ROBERT H. RESIS 

BANNER & WITCOFF, LTD. 

TEN SOUTH WACKER DRIVE, SUITE 3000 

CHICAGO. IL 60606-7407 


PCT 

NOTIFICATION OF TRANSMTTTAIj OF 
INTERNATIONAIj PRELIMINAKY 
EXAMINATION REPORT 

(PCT Rule 71.1) 


pate of Mailing^ 09 NUV ^OOl 
(day/month/year) w 


Applicant's or agent's file reference 
0S351.0000S 


IMPORTANT NOTIFICATION 


International application No. 
PCT/USoo/27198 


International filing date (day/montk/year) 
OS OCTOBER 2000 


Priority Date (doy/month/year) 
05 OCTOBER 1999 • / 


Applicant 
CONIX CORPORATION 



L The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith 
the international preliminary examination report and its annexes, if any, established on the international 



2, A copy of the report and its annexes, if any, is being transmitted to the International Bureau for 
communication to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of 
the report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Of f ices)(Article 
39(l))(see also the reminder sent by the International Bureau with Form PCT/CB/SOl). 

Where a translation of the international application must be furnished to an elected Office, that translation 
must contain a translation of any annexes to the international preliminary examination report It is the 
applicant's responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time Umits and requirements of the elected Offices, see Volume n of the 
PCT Applicant's Guide. 




Name and mailing address of the IPEA/US 

Conunusioner of Patents and Trademarks 
Box PCT 

Waahington, D.C. 80S31 
Facsimile No. (703) 305-3530 



Authorized ofTicer 
L. IHeitbrifik 



Telephone No. (70S) 308-0661 



Form PCT/IPEA/416 (July 1992)* 



if- 



PATENT (XXJPEBAT^I TREATY 

PCT 

INTERNATIONAT, PRELEMINARY EXAAHNATION REPORT 
(PCT Article 36 and Rule 70) 




Applicant's or agent's file reference 
O5S51.00O0S 


cnn FiiRTHFR AmON See Notification of Transmittal of International 
FOR FURTHER ACTION p^iijninary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/USOO/27198 


International filing date (day/month/year) 
03 OCTOBER 2000 


Priority date (day/month/year) 
05 OCTOBER 1999 


International Patent Qassification (IPC) 
IPC(7): B«9C 33/42. 45/37 and US C 


or national classification and IPC 
.: 264/69, 328.12; 425/577 


Applicant 
CONIX CORPORATION 



1. This international preliminary examination report has been prepared by this International Preliminary 
Examining Authority and is transmitted to the applicant axxording to Article 36. 

2. This REPORT consists of a total of sheets. 

□ This report is also accompanied by ANNEXES, ia, sheets of the description, claims andA)r drawings which have 
been amended and are the basis for this report and^r sheets containing rectifications made before this Authority, 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 

I I ^[ Basis of the report 
n QjJ Priority 

mr I I Non-establishment of report with regard to novelty, inventive step or industrial applicability 

rV I I Lack of imity of invention 

V He] Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial apphcability; 

' — ' citations and explanations supporting such statement » 

VI Geriain documents cited 

vn I [ Certain defects in the international application 

VTTT I I Certain observations on tlie international appUaition 



Date of submission of the demand 
12 FEBRUARY 2001 


Date of completion of this report 
1 1 OCTOBER 2001 


Name and mailing address of the IPEA/US 
CoDunissioner of Patents and Trademarks 
Box PCT 

Waohington, D.C. e0831 
Facsimile No. (703) 305-3230 


AutKbrizei office/^ 

yjfll ll. Heitbriihi^ MX/^ 
Telephone No. (703) 308-0661 



Form PCT/IPEA/409 (cover sheet) (July 1998)* 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/USOO/27198 



I. Basis of the report 



1. With regard to the elements of the international application:* 
[ X I the international application as originally filed 





the description: 
pages 


1-8 




. as onffinally filed 




pages 


INvJINC. 




. filed with the demand 








fn.*H with the letter of 




pages 

the claims: 
pages 


9-10 




. as oriainallv filed 




pages 


NONE 


. as amended (together 


with any statement) under Article 19 




pages 


NONE 




. filed with the demand 






NONE 


. filed with the letter of 






pages 

the drawings: 
pages 


1-2 




. as oriainallv filed 




pages 


NONE 




. filed with the demand 






NONE 


. filed with the letter of 






the sequence listing part 
naffes NONE 


of the description: 


. as orisinallv filed 




pages 


NONE 




. filed with the demand 




pages 


NONE 


. filed with the letter of 





^^ch is: 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in wbich 
the international application was filed, tinless otherwise indicated under this item 

These elements were available or fumished to this Authority in the following language 

I I the language of a translation fumished for the purposes of international search (under Rule 23.1(b)) 
I I the language of publication of the international application (under Rule 48.3(b)). 
I I the language of the translation furnished for the pmposes of international preliminary examination (under Rules 55.2 and/ 

or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in printed form. 

[ I filed together with the international application in computer readable form. 

I I fumished subsequently to this Authority in written form. • .> 

I I fumished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently fumished written sequence listing does not go beyond the disclosure in the 
international application as filed has been fumished. 

I I The statement that the information recorded in computer readable form is identical to the writen sequence listing has 
' — ' been fumished. 

^ [ x| The amendments have resulted in the cancellation of: 

Q the description, pages NONE 

the claims, Nos. NONE 

ricl the drawings, sheets/fig NONE 



5. This report has been drawn as if (some oO the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 
* Replacemeni sheets which have been furrushed to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as 'originally filed' and are not annexed to this report since they do not contain amendments (Rules 70.16 
and 70.17). 

*Mny replacement sheet containing such amendments must be referred to under item 1 an d annexed to this report. 



Form PCT/IPEA/409 (Box 1) (July 1998) i 



INTERNATIONAL PREUlVnNARY EXA3IINATION REPORT 



International application No. 
PCT/USOO/27198 



V. Reasoned statement under Anicle 35(2) with regard to noveltyanyentive step or industrial applicability; 
citations and explanations supporting such statement 



1. statement 

Novelty (N) 



Claims 6, 7, is and 14 
Claims l-5 and 8-1 g 



Inventive Step (IS) 



Industrial Applicability (lA) 



Claims 6, 7, is and i4 



Claims 1-5 and 8-1 g 



1-14 



Claims 



Claims "Q"^ 



YES 
NO 

YES 
NO 



YES 
NO 



2. citations and explanations (Rule 70.7) 

Claims 1-5 and 8-lg lack novelty under PCT Article 33(3) as being anticipated by ELLWOOD et al. in view of GROLEAU. 
ELLWOOD et al. discloses the flow fronts fragmenting and then intermix and homogeneously dispersed in the interfacial area 
to cause a homogeneous knit line geometry and retractable protrusions (Fig. 4) or dam being incorporated into the mold (Fig, 
3). GROLEAU (col. 2, lines 50-58) discloses the flow fronts protruding and forming a knit line of greater surface area and 
interlocking shape. It would have been obvious that the protrusions which fragment and intermix the flow fronts in 
ELLWOOD et al. produces an interlocking knit line geometry as stated in GROLEAU by the protruding of the flow fronts 
or fragments into each other. 

Claims 1, 2. 8 and 9 lack novelty under PCT Article 33(3) as being anticipated by KIRBY et al. in view of GROLEAU. KIRBY 
et al. (col. 4, lines 10-21) discloses the changing of the flow direction for the interacting of the flow fronts. GROLEAU (col. 
2, lines 50-58) discloses the flow fronts protruding and forming a knit line of greater surface area and interlocking shape. It 
would have been obvious that the changing flow direction and interaction of the flow fronts in KIRBY et al. produces an 
interlocking knit line geometry as stated in GROLEAU, 

Claims I, 2. 8 and 9 lack novelty under PCT Article 33(2) as being anticipated by GROLEAU. GROLEAU (coL 2. lines 50-58) 
discloses the flow fronts protruding and forming a knit line of greater surface area and interlocking shape. 

Claims 6, 7, 13 and 14 meet the criteria set out in PCT Article 33(2 )-(4), because the prior art does not teach or fairly 
suggest a molded paddle that rotates during the molding process to facilitate interaction of the flow fronts of the resm 
streams, and either retracting the molded paddle from the mold cavity before.molding is completed or the molded paddle 
being retained in the molded article. 



NEW CITATIONS 

US 5,766,654 A (GROLEAU) 16 June 1998, see col. 1, lines 50-58. 



Form PCT/IPEA/409 (Box V) (July 1998)* 



INTERNATIONAL. PRELEVnNAIlY EXAMINATION REPORT 



International application No. 
PCT/USOO/27198 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: Boxes I - VHI 



Sheet 10 
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PATENT COOPERAT^ TREATY 



From the 

INTERNATIONAL PREUMINARY EXAMINING AUTHORITY 



To: 



ROBERT H. RESIS 

BANNER & WITCOFF, LTD, 

TEN SOUTH WACKER DRIVE, SUITE 3000 

CHICAGO. IL 60606-7407 



JUN 01 2001 ^ 
PCX BANNERS WITCOFF, LTD. 

WRITTEN OPINION 

(PCT Rule 66) 





Date of Mailing 
(day/month/pear) 


2dM/\Y2DQ1 


i^plicant's or agent's file reference 
03251.00002 


REPLY DUE 

within TWO months 

from the above date of mailing 


International application No. 


International filing date (day/month/year) 


Priority date (day/month/year) 


PCT/USOO/27198 


03 OCTOBER 2000 




05 OCTOBER 1999 


'"i52?S*'°^^^^ Classification (IPC) or both national classification and IPC 
IPC(7): B29C 33/42, 45/37 and US CL: 264/69, 328.12; 425/577 


Applicant 








CONIX CORPORATION 









1 . This written opinion is the 



(first, etc.) drawn by this Interoational Preliminary Examining Authority. 



2. This opinion contains indications relating to the following items: 

I I x| Basis of the opinion 

II Priority 

in Non-establishment of opinion with regard to novelty, inventive step or industrial applicability 

IV j I Lack of unity of invention 

V Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
I — > citations and explanations si^porting such statement 

VI I j Certain documents cited 

VII I I Certain defects in the international application 

VIII I I Certain observations on the international application 

3. The applicant is hereby invited to reply to this opinion. 

When? See the time limit indicated above. Th e applioant mayi bofor g tho oxpiration of that t ime limit, roquoot thio 
Authonty to gram an oxtoncionM 6oo Rule 66ia(d) i. 

How? By submitting a written rq>ly. accompanied, where appropriate, by amendmeitts, according to Rule 66.3. 

Also 



For the form and the language of the amendments, see Rules 66.8 and 66.9. 
For an additional opportunity to submit amendments, see Rule 66.4, 

For the examiner' s obligation to consider amendments and/ or arguments, see Rule 66.4 bis. 
For an informal communication with the examiner, see Rule 66.6. 
If no reply is filed, the international preliminary examination rq)ort will be established on the basis of this opinion. 



4. The final date by which the international preliminary 

exuaiaatioA report must be established aooording to Rule 69.2 Is: OS FEBRUARY 2002 



Name and mailing address of the IPEA/ US 

Commissioner of Patents and Tradcmadcs 
Box PCT 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 




ificer 

rU iteTBRlSfK 
Telqjhone No. (703) 308-0661 



Form PCT/IPEA/408 (cover sheet) (July 1998) ★ 
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WRITTEN OPINION 



1. Basis of the opinion 



InterDational application No. 
PCT/USOO/27198 



1. With regard to the elements of the international application* 
fx] the international application as originally filed 
the description: 



pages 
pages . 
pages , 



1-8 



NONE 



NONE 



, filed with the letter of 



, as originally filed 

, nied with the demand 



fxl claims: 

pages 

pages 

pages 

pages 



9-10 



NONE 



NONE 



NONE 



, as originally filed 

, as amended (together with any statement) under Article 19 
. , filed with the demand 



, filed with the letter of 



[x\ the drawings: 



pages 
pages 
pages 



1-2 



NONE 



NONE 



fx] the sequence listing part of the description: 

pages NONE 

pages NONE 

pages NONE 



filed with the letter of 



, as originally filed 

, filed with the demand 



, filed with the letter of , 



, as originally filed 

, filed with the demand 



With regard to the lanjguage, aU the elements marked above were available or fumished to this Authority in the Wm^re in xvhi^h 
tfie mtemational apphcation was filed, unless otherwise indicated under this ito^ Auuionty m the language m which 
These elements were available or fumished to this Authority in the following language ^ h • 

□ 

the language of a translation fumished for the purposes of international search (under Rule 23 1(b)) 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation funrished for the purposes of international prclinunaiy examination (under Rules 55 2 and/ I 

or 55.3), ^ * I 

3. With «Sa«i to any nucleotide and/or amino acid sequence disclosed in the international apphcation, the written opinion was 
drawn on the basis of the sequence listing: i-r y "k/h waa 

n contained in the international application in printed fomi. 
Q filed together with the international application in computer readable form. 
I I fiirnished subsequently to this Authority in written form. 
I I furnished subsequently to this Authority in computer readable form. 

□ Jiter^ffl^^^^^^^ not go beyond the disclosure in the 

n b^ tjJS.*^^ ^ infonnation recorded in computer readable forni is identical to the writen sequence hsting has 

4 [x\ The amendmertts have resulted in the cancellation of: 

the description, page s NONE 

the claims, Nos NON E 



the drawings, sheets/ftg NONE 



5 . □ This opimon has been drawn as if (some of) the amendments had not been made, since they have been considered to ko 
beyond the disclosure as filed, as indicated in the Siqjplemental Box (Rule 70.2(c)). 

* Replacement sheets yMch have been Jurm^ to the receiving Office in response to an invimion under Article 14 are referred to 
in this opimon as ongmalfy filed". '^j^rr^ w 

Form PCT/rPEA/408 (Box I) (July 1998)* " 
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WRITTEN OPINION 



International application No. 
PCT/USOO/27198 



V. Reasoned statement under Rule 66.2(a)(u) with regard to novelty, inventive step 
citations and explanations supporting such statement 


or industrial applicability; 


1 1. statement 






Novelty (N) 


Claims 6 7 T^anrlld. 






Claims 1-5 and 


NO 


j Inventive Step (IS) 


Claims 6. 7. 13 and 14 






Claims 1-5 and 8-12 


MO 


Industrial Applicability (lA) 


Claims 1-14 






Claims none 


MO 









2. citations and explanations 

Claims l-5and8-12kckiioveltyuiiderPCTArticle33(2)asbeii«ai<icipatedlqrELLW^ ELLWOODetal discloses 

Zi^io^°Z"T^^ X^"^- ''^'"'^'^^ ^ ^ ^ » tr«»ve«e flow of the streams 1 

protrusions (Fig. 4) or dam being incorporated into the mold (Fig. 3). ••"-uioic 

i " ^' ' ""f ^ '^'^r PCT Article 33(2) as being anticipated by KIRB Y et al. KIRBY et al (col 4 Unes 

10-21) discloses the changing of the flow direction for the interacting of the flow fronts. 

!' ^' M^'^it '° '^''^ ^3<2>-<'*>« prior art does not teach or fairly 

suggest a molded paddle that rotates during the molding process to faciUtate interaction of the flow fronts of the resin 
streams, and either retracting the molded paddle from the mold cavtey before molding is completed or the molded paddle 
bong retained m the molded article. x-««pauuic 



NEW CITATIONS 



NONE 



Form PCT/IPEA/408 (Box V) (July 1998)* 
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WRITTEN OPINION 


International application No. 
PCT/USOO/27198 


Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 


Continuation of: Boxes I - VIII 


Sheet 10 



TIME UMIT: 

The time limit set for response to a Written Opinion may not be extended. 37 CFR 1 .484(d). Any response 
received after the expiration of the time limit set in the Written Opinion will not be considered in preparing the International 
Preliminary Examination Report. 
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PATENT COOPERA 



PCT/USOO/27 



TREATY 



PCT 



NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



From the INTERNATIONAL BUREAU 



To: 



STOCKLEY, Darleen, J. 
Banner & Witcoff, Ltd. 
Suite 3000 

Ten South Wacker Drive 
Chicago, IL 60606-7407 
ETATS-UNIS D'AMERIQUE 



Date of mailing (day/month/year) 

10 November 2000 (10.11.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent* s file reference 
03251.00002 


International application No. 
PCT/USOO/27198 



dltafled'below* ^"^'^^^ International Bureau has received the record copy of the International application 

Name(s) of the appllcant(s) and State(s) for which they are applicants: 

CON IX CORPORATION (for all designated States except US) 

PORTER, Marshall, Ray (for US) 
International filing date 03 October 2000 (03.10.00) 

Priority date(s) claimed 05 October 1 999 (05. 1 0.99) 

Date of receipt of the record copy 

by the International Bureau 01 November 2000 (01 ;1 1 .00) 

List of designated Offices : 

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IE,IT,LU,MC,NL,PT,SE 
National ;BR,CA,MX,US 



ATTENTION 

f Pf!'''.^"* fl^o"'?* carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 
In addition, the applicant's attention is drawn to the information contained in the Annex, relating to- 

time limits for entry into the national phase 

X confirmation of precautionary designations 



X 



requirements regarding priority documents 



, j^f^ 

. VjuSJkSn '^.•2^ liiS:^ 



A copy of this Notification is being sent to the receiving Office and to the International Searching Auth6rityr)} iQ I'lT y " 

_ NOV/2 8 2000 

^5 5r 



The International Bureau of WlPO 
34, chemi'n d s Co! mbettes 
1211 Geneva 20, SwHz Hand 



Facsimile No. (41-22)740.14.35 



Authorized officer: 

L. Homero Hernandez 
Telephone No. (41-22)338.83.38 




Form PCT/IB/301 (July 1998) 



003649327 
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r ANNEX TO FORM PCT/IB/301 




Int mati nai <tpplicati n N . 

PCT/USOO/27198 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 



The applicant is reminded that the "national phase" nnust be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 19 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

In addition to these procedural .acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibil'rty to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acfts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 



GR and ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1 997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for International preliminary examination. 



This notification lists only specific designations made under Rule 4.9(a) in the request It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If rt is not confirmed, it will automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit. 



For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an eariier national, regional or international application Is claimed, the applicant must submit a copy 
of the said eariier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 16 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 16-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the earliest application whose priority is claimed. 



CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 



Form PCT/IB/301 (Annex) (July 1998) 



.003649327 



PlB I 3 2001 



PATENT COOPERATldlil TREATY 

From the INTERNATIONAL BUREAU 



PCT/USOO/. 




NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(POT Administrative Instructions, Section 411) 



Date of mailing (day/month/year) 
06 February 2001 (06.02.01) 



Applicant's or agent's file reference 
03251.00002 



International application No. 
PCT/USOO/27198 



To: 



STOCKLEY, Darleen, J. 
Banner & Witcoff, Ltd. 
Suite 3000 

Ten South Wacker Drive 
Chicago, IL 60606-7407 
ETATS-UNIS D'AMERIGUE 



IMPORTANT NOTIFICATION 



International filing date (day/month/year) 

03 October 2000 (03.10.00) 



International publication date (day/month/year) 
Not yet published 



Priority date (day/month/year) 

05 October 1999 (05.10.99) 



Applicant 

CONIX CORPORATION et a! 



1. 



2. 



The applicant IS hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters "NR", in the right-hand column, the priority 
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INJECTION MOLDING TECHNIQUES 
UTILIZING INTERLOCKING KNIT LINES 

5 Background of the Invention 

The present invention relates to molding processes and apparatus. 
Specifically, tiie present invention relates to injection molding processes and 
apparatus which provide for increased strength of knit lines formed during the 
molding process. 

10 Injection molding typically involves multiple flow fronts within the 

mold. Flow fronts are the leading interface of a resin stream flowing within 
the mold. These multiple flow fronts may derive from multiple gates in the 
mold or from multiple flow paths communicating from a single gate. As the 
molding process takes place, the flow fronts eventually meet one another, 

15 resulting in the formation of one or more knit lines. 

In the prior art, knit lines represent areas of decreased strength within 
the molded article. This is usually undesirable because such areas represent 
material weakness in die molded article. Such weakness is especially apparent 
in molded articles that include fiber reinforcement since fiber materials typically 

20 do not become oriented or meshed across knit lines. Accordingly, it is a 
primary objective of the invention to provide molding processes and apparatus 
for increasing the strength of knit lines formed during injection molding 
processes. 

25 Summary of the Invention 

A primary aspect of the invention provides for the "handshaking" or 
intermixing of flow fronts to form interlocking knit lines. Various implements 
are contemplated to provide for the flow front "handshaking." One method 
involves modifications in the mold wall geometry to in^)art rotational or 
30 transverse flow to fusing or colliding resin streams. This may result in a 
"swirling" effect, to provide for the commingling or intermixing of the resin 

- 1 - 
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streaiDS, resulting in an interlocking knit line geometry having increased 
strength. 

The invention also contemplates the use of insert molded or removable 
in^lements within die mold cavit/ to &cilitate the flow front "handshaking." 

5 For example, an insert molded paddle may be incorporated into the mold at a 
predetermined and desired location of knit line formation and rotated during die 
molding process in order to facilitate or iii^)rove the handshaking between resin 
streams. The paddle may be left in the mold cavity to provide increased 
strength across the knit line. Similarly, directional vanes or directional dams 

10 may be insert molded into the mold to provide for flow front handshaking. As 
an alternative to leaving the paddles, vanes or dams widiin the. molded article, 
these inq>lements may be temporarily inserted into the mold cavity to induce 
''handshaking'' and then removed befpre the resin cures. The invention further 
contemplates modifications to process timing, possibly in conjimction with the 

15 above-described insert molded implements, to facilitate the flow front 
handshake at a predetermined location in the molded article geometry. 

In one of its broadest applications, the invention provides an apparatus 
for injection molding articles, the apparatus conaprising a mold cavity for 
containing an injected volume of resin provided as first and second resin 

20 streams, each having a flow firont, and means for causing interaction between 
die flow fronts to form an interlocking knit line geometry. In a particular 
application, the means for causing interaction between flow fronts may 
con^rise an insert molded implement, such as a paddle, dam or vane. In 
another particular application, the means for causing interaction between flow 

25 fronts may conq)rise an insert molded implement, such as a paddle, dam or 
vane, in combination with process timing means for causing the collision of the 
flow fronts at a predetermined place in the mold. 

In another of its broadest applications, the invention also provides a 
process for injection molding articles, die process comprising the steps of: a) 

30 providing a mold defining a mold cavity; b) providing first and second resin 



wo 01/24986 



PCT/USOO/27198 



Streams within the mold cavity, each resin stre^ having a flow firont; c) 
causing the flow fronts to mteiact to form an interlocking knit line geometry. 

One advantage provided by the invention is increased strength of molded 
articles in the local area of the knit line formation. Thus, articles molded 
5 according to the invention will typically have greater strength and structural 
integrity than articles molded according to conventional techniques. Moreover, 
articles which require increased strength and structural integrity, such as 
structural i>olymeric articles may now be formed using injection molding 
techniques. 

10 The invention also provides increased versatility in mold design with 

respect to fill gate locations. Prior to the invention, the selection of fill gate 
locations on a mold depended in a large part on the geometry of the molded 
article. For exanq)le, in the prior art, gate locations were selected such that 
knit lines were formed in an area of a molded article that is least susc^tible to 

15 £8ulure under mechanical load. Since the present invention provides increased 
strength in the area of knit lines, the invention permits the formation of knit 
lines even in areas where fiaiilure may be more likely, llius, gate locations need 
not be selected to provide for knit line formation in limited locations wiAin the 
molded article. 

20 

Brief Description of the Drawings 
The accompanying drawings which are incorporated into and form a part 
of the specification, illustrate several embodiments of the present invention and, 
together with the description, serve to explain ttie principles of the invention. 
25 The drawings are only for the purpose of illustrating a preferred embodiment of 
die invention and are not to be constmed as limiting the invention. In the 
drawings, in which like numbers refer to like parts throughout: 

FIGURES 1 and 2 are sectional views of a mold and molding process 
according to the prior art; 
30 FIGURE 3 is a sectional view of a mold wall geometry and molding 

process according to a preferred embodiment of the invention; 
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FIGURE 4 is a sectional view of a mold, insert molded paddle and 
molding process according to another preferred embodiment of the present 
invention; 

FIGURE 5 is a sectional view of a mold, insert molded vane and 
5 molding process according to another preferred embodiment of die present 
invention; and 

FIGURE 6 is a sectional view of a mold, insert molded dam and 
molding process according to another preferred embodiment of the present 
invention. 

10 

Description of ffae Preferred E^nbodunents . 
Referring to RGURES 1 and 2, an injection mold and associated 
molding process of the prior art involve a mold 10, defining a mold cavity 12 
for receiving a volmne of resin 14 therein. Resin 14 is provided via a first resin 
15 stream 16, having a first flow front 18, and a second resin stream 20 having a 
second flow firont 22, As will be apparent to those of ordinary skill, resin 
streams 16 and 20 originate ftom one or more mold gates (not shown) which 
permit the ingress of resin 14 to mold cavity 12 from an external resin source 
(not shown). As indicated by the arrows (A), die flow fronts 18 and 22 
20 approach one another during the molding process and fuse or collide to form a 
knit line 24 as shown m FIGURE 2. According to prior art techniques, the knit 
line is typically of a generally planar shape, as shown. Moreover, fibers 26, 
which are generally oriented longitudinally within the resin streams, tend to 
become re-oriented in a transverse direction near the knit line so as not to 
25 extend across the knit line, thereby forming a weakened area within the article. 
The molding process described in this paragraph is well known in the art. 

Turning now to the preferred embodiments of the present invention, a 
mold and associated process for molding according to the invention are 
illustrated in FIGURE 3. Mold 310 defines a mold cavity 312 for receiving a 
30 volume of resin in resin streams 316A and 316B, As shown, a means for 
causing interaction between the flow fronts to form an interlocking knit line 
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geometry is provided in the form of recesses 311A and 311B formed in the 
walls 313A and 3 13B of the mold 310. In this particular embodiment, recess 
311 A is formed from a first wall 315A extending at roughly a 135-degree angle 
to the mold wall 3 13 A, a second wall 3 17 A extending roughly parallel to the 
5 mold wall 3 13 A and a third wall 319A extending roughly perpendicular to the 
mold wall 3 13A. Recess 31 IB is formed with similar geometry by walls 3 ISB, 
317Band319B. 

Both recesses 3 1 1 A and 3 1 IB operate to redirect at least a portion of the 
respective resin streams 316A and 316B to flow at least partially adjacent one 

10 another. As the resin streams 3 16A and 3 16B encounter the third walls 3 19A 
and 319B, their flow is redirected in a direction, indicated by arrow (T) that is 
somewhat transverse to the flow path direction, indicated by arrow (F) within 
the mold cavity. As a result of this redirection, the resin streams are caused to 
conuningle or "handshake" , thereby resulting in the formation of an interlocking ~ 

15 laiitline320 when the resin cures. As will be appreciated, the inter£Eice between 
the interlocked portions of the molded article represented by the resin streams is 
stronger than was provided by molding techniques according to the prior art. 
For example, the molded article will be capable of withstanding higher tensile 
forces by virtue of the interlocking nature of the knit line 320. Additionally, 

20 the orientation of the fibers 326 is redirected in the area of the knit lines and, 
although not apparent from the illustration, some fibers may extend across the 
knit line 320 to increase the article strength locally. 

Referring now to FIGURE 4, in accordance with ano&er aspect of the 
invention, an insert molded paddle 430 is provided within the mold cavity 412. 

25 Insert molding of paddle 430 may occur according to known general insert 
molding techniques. Paddle 430 is provided with a number, in diis case three, 
vanes 432 and is mounted within mold cavity 412 so as to permit rotational 
movement in the direction of arrow (R) of the paddle 430 with respect to the 
mold cavity. According to the invention, motive means (not shown) is provide 

30 to impart rotational force to the paddle 430 during the molding process. 
Although paddle 430 is illustrated in combination with the wall geometry 
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features described witti respect to FIGURE 3 , it will be recognized that die wall 
geometry is not necessary to the implementation of the paddle 430 as a means 
for causing interaction between the flow fronts to form an interlocking knit line 
420. As in the embodiment of FIGURE 3, die fibers 426 are re-oriented in die 

5 area of the knit line 420. Additionally, it will be s^arent diat paddle 430 may 
be retained within the molded article and therefore provides additional 
remforcement across knit line 420. Alternatively, paddle 430 may be removed 
prior to curing of the resin, but after it has been utilized to redirect the resin 
streams to form the interlocking knit lines or to eliminate die knit line 

10 altogether. As will be apparent to those of ordinary skill, paddle 430 may be 
made of any suitable material. If removed during the molding process, it would 
need to be of a suitable strength and durability for re-use. 

Referring now to FIGURE 5, another preferred embodiment of a 
molding apparatus and associated method are illustrated. In this case, a pair of 

15 insert molded vanes 550A and 550B are provided within mold cavity 512, m 
combination widi die wall geometries described with respect to FIGURE 3. 
Vanes SSOA and SSOB operate to redirect or channel the resin streams S 16A and 
5 16B. Vanes SSOA and SSOB may be provided as removable elements diat may 
be retracted from die mold cavity, using suitable mechanical inq)lements, after 

20 die resin streams have been redirected. Alternatively, vanes may be retained in 
die molded article and formed of a material suitable for bonding with the resin 
and providing increased strength across the knit line 520. 

FIGURE 6 illustrates yet another preferred embodiment of a mold 610 
and associated method according to the invention. In this embodiment, 

25 directional dams 660A and 660B are provided within the mold cavity 612 to 
induce the desired flow pattern within die resin streams 616A and 616B. As 
illustrated, in contrast to die geometry provided by recesses 311 A and 31 IB 
relative to FIGURE 3, the durectional dams 616A and 616B extecd into die flow 
path of die resin streams 616A and 616B. Moreover, each dam is provided 

30 with a first surface 618A, 618B which redirects one of the resin streams in a 
transverse direction and a second suriace 620A and 620B which redirects the 
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other resin stream in a transverse direction. Thus, each dam 616A and 616B 
encounters and influences both of the resin streams. 

In all of the aforedescribed embodiments, the molding process timing 
must be appropriate for causing the fusion or collision of the resin streams to 
5 occur at the location of the means for causing interaction between the flow 
fronts to form an interlocking knit line geometry. As will be apparent to those 
of ordinary skill in the art, process timing would involve the flow rates through 
the gates of the mold corresponding to the resin streams and may also involve 
adjustments to the flow path length for each of the resin streams. Alternatively, 

10 the geometric modifications or insert molded implements may be adapted to an 
existing mold in which the location of knit line formation is known. 

Those of ordinary skill will appreciate that the above described 
geometries are merely exenq>lary and are not the only geometries conten^lated 
by the invention. For example, although generally straight or planar surfaces ^_ 

15 are illustrated, the invention also contenq)lates the use of curved or contoured 
surfaces in order to reduce friction or achieve particular flow characteristics in - 
the area of knit Ime formation. 

Likewise, the aspects of die invention relating to the use of insert 
molded inq>lements, such as the disclosed paddle, vanes or dams are not limited . 

20 to such embodiments. Other types of implements may be provided to redirect 
the resin streams. Moreover, although the invention is described in the context 
of forming an interlocking knit line, if commingling or interaction between the 
flow fronts is sufficient, the invention may provide for the elimination of knit 
lines altogether and is thus not limited to processes where knit lines are present 

25 in the finished article. 

Although the preferred embodiments of this invention have been 
described hereinabove in some detail, it should be appreciated that a variety of 
embodiments will be readily available to persons utilizing the invention for a 
specific end use. The description of this invention is not intended to be limiting 

30 on this invention, but is merely illustrative of the preferred embodiment of this 
invention. Other products, apparatus and methods which incorporate 
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modifications or changes to that which has been described herein are equally 
included within this application. Additional objects, features and advantages of 
the present invention will become apparent by referring to the above descrq)tion 
of the invention in coimection with Hit accompanying drawings. 
5 What is claimed is: 



CLAIMS 



A process for molding articles, the process comprising the steps of: 

a) providing a mold defining a mold cavity; 

b) providing first and second resin streams within the mold cavity, 
each resin stream having a flow fix>nt; and 

c) causing the flow fronts to interact to form an interlocking knit 
line geometry. 

The process of claim 1 wherein the mold cavity is modified to impart at 
least one of: rotational and transverse flow to colliding resin streams. 
The process of claim 1 wherein causing the flow fionts to interact 
includes inserting at least one implement within the mold caviQ^ to 
facilitate interaction of the flow fronts. 

The process of claim 3 wherein the at least one inqplement is one of: a 
molded paddle, directional vane and a directional dam. 
The process of claim 4 wherein the at least one implraoent is 
incorporated into the mold at a predetermined, desired location of knit 
line formation. 

The process of claim 4 further including, where the at least one 
implement is the molded paddle, rotating the molded paddle during the 
molding process to facilitate interaction of the flow fronts of the resin 
streams and retracting the molded paddle fit>m the mold cavity before 
molding is completed. 

The process of claim 4 ftuther including, where the at least one 
implement is the molded paddle, rotating the molded paddle during the 
molding process to facilitate interaction of the flow fronts of the resin 
streams, retaining the molded paddle in the molded article, and bonding 
the molded paddle with the resin to provide increased strength. 
An apparatus for injection molding articles comprising: 
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a mold cavity for containing an injected volume of resin provided 
as first and second resin streams, each having a flow front; and 

means for causing interaction between the flow fronts of fte first 
and second resin streams to form an interlocking knit line geometry. 
5 9. The apparatus of claim 8 wherein means for causing interaction between 
the flow fronts of the first and second resin streams imparts at least one 
of: rotational and transverse flow to colliding resin streams. 

10. The apparatus of claim 8 wherein die means for causing interaction 
between die flow fronts is at least one implement inserted within the 

10 mold cavity. 

1 1 . The apparatus of claim 10 wherein the at least one implement is one of: 
a molded paddle, directional vane and a directional dam. 

12. The apparatus of claim 10 wherein die at least one iixq>lemmt is 
incorporated into the mold at a predetermined, desired location of knit 

15 line formation. 

13. The apparatus of claim 1 1 wherein, where the at least one iaq)lement is 
die molded paddle, the molded paddle is rotated during the molding 
process to facilitate interaction of die flow fronts of die resin streams 
and is retracted from the mold cavity before molding is coiiq)leted. 

20 14. The apparatus of claim 1 1 wherein, where the at least one implement is 
die molded paddle, die molded paddle is rotated during die molding 
process to facilitate interaction of the flow fronts of die resin streams, is 
retained in the molded article and is bonded with the resin to provide 
increased strength. 

25 
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